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PATENT SPECIFICATION < n > 1400 898, 

0G (21) Application No, 33482/73 (22) Filed 13 July 1973 
5? (31) Convention Application No. 271 943 (32) Filed 14 July 1972 in 
(33) United States of America (US) 
(44) Complete Specification published 23 July 1975 

(51) INT CL' Clip 3/60; D06M ll/06//(ClilD 3/60, 1/02, 1/88, 
i/02y 3/12) 

(52) Index at acceptance 

C5D 6A2 6A5A 6A5B 6A5C 6A5D1 6A5D2 6A5F 6A9 

6B12A 6B12B1 6B12F1 6B12F2 6B12G1 6B12G2A 

6B12G4 6B1 6B2 6C6 
DIP 1A3 1A5 A18 B6 C1X 
(72) Inventors THOMAS D. STORM and JOSEPH P. NIRSCHL 

(54) DETERGENT COMPOSITIONS 

(71) We, TOT PROCTER &-GAMBLE COMPANY, a Company organised 
under the laws of the State of Ohio, United States of America, of 301 East Sixth 
Street, Cincinnati, Oluo 45202, United States of America, do hereby declare the 
invention, for which we pray that a patent may be granted to us, and the method by 
5 which it is to be performed, to be particularly described in and by me following 5 

statement:— 

pis invention relates to granular built laundry detergent compositions which 
provide simultaneous laundering and softening of textiles during conventional fabric 
laundering operations. Such compositions employ a combination of non-soap synthetic 
K 1U detergent compounds, organic or inorganic detergent builders and particular smectite 10 

clay compounds having particular cation exchange characteristics. 

Various clays materials have been used in many different types of detergent 
systems for widely differing purposes. Clays, for example, have been, disclosed fartee 
1* f bu !X? C^yaxtz^^Perry, Surface Active Agents, Interscience Publishers, 
15 Inc., 1949, pp 232 and 299); as water-softeners (British Patent 461, 221): as ami- 15 
2^ a S ^" S, / atents 2 > 625 > 51 $ aad 2,770,600); as suspending agents (U.S. 
Patents 2,594,257, 2 ,594,258 and 2,920,045); and as fillers (uXrX |*tt,185 

It is also well known that soma clay materials can be deposited on fabrics to 
impart ^ softening and antistatic properties thereto. Such day deposition is generally 
20 realized by contacting fabrics to be so treated with aqueous clay suspensions (See, 20 
for example, U.S. Patents 3,033,699 and 3,594,221). V ^ ZU 

Attempts, however, to incorporate day materials into built detergent systems for 
me purpose of providing simultaneous fabric laundering and softening have not been 
ennrely successful- Conventional detergent builders tend to retard or inhibit the 

" JrZ m ^Tfi * de E? t . m f abric deposition being necessary 25 

to realize the desired fabric softening results. Furthermore, to provide the requisite 
unaf orm deposition of clay material onto fabrics being laundered, the day material must 
be moroughly and quickly dispersed throughout the fabric laundering solution during 
the relatively brief wash cyde. 

30 1!°?^ difficulties of providing through-the-wash day softening have been 30 

resolved by using conventional fabric softening agents such as isostearic acid or poly- 
amine or polyquaternary ammonium compounds in combination with clay in built 
v!^?* 5 ( !f U ' S ' l at£nts 3,594,212 and 3,625,905). The disability 
problem can be alleviated somewhat by adding to laundering solutions built liquid 

35 d^g^t composinons wherein clay is suspended and therefore more easily dispersed 35 
{bcc U.J> Patent 2,920,045). However, such liquid heavy-duty built laundry coin- 
positions do not provide the convenience associated with granular laundry products. 
Accordingly, it is an object of the present invention to provide granular built 

40 febrklof^un^ 1 COmpos£tions which 0311 ^ simultaneous fabric kmidering and 

It has surprisingly been discovered that by using particular types of day having 
particular cation exchange characteristics, these objectives can be realized and built 
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granular fabric laundering and softening compositions can be obtained which are unex- 
pectedly superior to similar compositions known to the prior art 

The present invention provides granular built laundry detergent compositions 
comprising: (a) from 2% to 30% by weight of a non-soap synthetic detergent com- 

5 pound selected from anionic synthetic detergents, ampholytic synthetic detergents, 5 

zwitterionic synthetic detergents and mixtures thereof; (b) from 10% to 60% by 
weight of one or more organic and/or inorganic detergent builder salts; and (c) from 
1% to 50% by weight of a fabric-softening agent that is an expandable, three layer 
smectite-type clay having an ion exchange, capacity of at least 50 meq/lOOg, such 

10 compositions providing a solution pH of from 7 to 12 when dissolved in water at a 10 

CQncentration of °'? 2 °/° kv weight The present inverrtian also provides a process for 
concurrently cleansing and softening fabrics comprising contacting said fabrics with 
an effective amount (e.g., from 0.02% to 2% by weight) of a laundry detergent com- 
position as described above, for example by laundering said fabrics in an aqueous 

15 laundry bath containing the said composition. ° 15 

Compositions of this invention comprise three essential components--^thetic non- 
soap detergent, builder salt and day. Each component is described in detail as follows: 



oyninenc ueiergenu 

~™ . From 2% to 30% by weight, preferably from 5% to 20% by weight, of the com- 

20 positions of -the invention comprise a norr-soap synthetic detergent selected from 
anionic synthetic-detergents, ampholytic synthetic detergents, zwitterionic synthetic 
detergents and mixtures thereof. This component of the composition is preferably 
consututed by one or more anionic synthetic detergents. Examples of synthetic deter- 
gents of these types are described as follows" 
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25 Anionic Detergents. 25 

Anionic synthetic detergents include water-soluble salts, particularly the alkali 
metal salts, of organic sulphuric reaction products having in their molecular structure 
an alkyl group containing from 8 tcT22 carbon atoms and a moiety selected from 
sulphonic acid and sulphuric add ester moieties. (Induded in the term alkyl is the alkyl 

30 portion of acyl moieties.) Examples of this group of synthetic detergents which form 30 
a part of the preferred built detergent compositions of the present invention are: 
the sodium and potassium alkyl sulphates, especially those obtained by sulpha-ting the 
higher alcohols (C 8 — C 1B carbon atoms) produced by reducing the glycerides of 
tallow or coconut oil; sodium and potassium alkyl benzene sulphonates, in which the 

35 alkyl group contains from 9 to 20 carbon atoms in straight rfan>> OT branched-cham 35 
configuration, for example those of the type described in United States Patents 
Numbers 2^20,099 and 2,477,383 (espedaUy valuable are linear straight chain alkyl 
benzene sulphonates in which the average of the alkyl groups is about 11.8 carbon 
atoms and commonly abbreviated as C llg LAS): sodium alkyl glyceryl ether sulphon- 

40 ates, especially those ethers of higher alcohols derived from tallow and coconut oil: 40 

sodium coconut oil fatty add monoglyceride sulphonates and sulphates; sodium and 
potassium salts of sulphuric add esters of the reaction product of one mole of a higher 
fatty alcohol (for example tallow or coconut oil alcohols) and about 1 to 6 mols of 
ethylene oxide; sodium and potassium salts of alkyl phenol ethylene oxide ether sui- 

45 phates with 1 to 10 units of ethylene oxide per molecule and in which the alkyl groups 45 
contain from 8 to 12 carbon atoms. . ' 

Anionic phosphate surfactants are also useful in the present invention. These are 
surface active materials having substantial detergent capability in which the anionic 
solubiiizing group connecting hydrophobic moieties is an oxy add of phosphorus. The 

50 more common solubHizing groups, of course, are — S0 4 H and S0 3 H. Alkyl phosphate 50 
esters such as (R — 0) 2 P0 2 H and ROP0 3 H 2 in which R represents an al^ chain 
comaimiiig from 8 to 20 carbon atoms are useful herein. 

These phosphate esters can be modified by indudirag in the molecule from one to 
about 40 ajkylene oxide units, for example, ethylene oxide units. The formulae for 

55 these modified phosphate anionic detergents are 55 



i ? 

[e-0-(CH^20) n ] 2 - PO-M or [R-0-(D1^oy -PH3-M 



0-M 
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in which R represents an alkyl group containing from about 8 to 20 carbon: atoms, or 
an alkylphenyl group in which the alkyl group contains from about 8 to 20 carbon 
atoms, and M represents a soluble cation' such as hydrogen-, sodium, potassium, am- 
monium or substituted ammonium; and in which n is an integer from 1 to 40. 
5 { Another class of suitable anionic organic detergents particularly useful in this 5 

invention includes salts of 2-acyloxyalkanje- 1-sulphonic acids. The salts have the 
formula 



0 




where Ri is alkyl having from 9 to 23 carbon atoms (forming with the two carbon 
10 atoms an alkane group); R 2 is alkyl having from 1 to 8 carboni atoms; and M is a 10 
water-soluble cation. 

The water-soluble cation, M, in the hereinbefore described structural formula can 
be, for example, an alkali metal cation (for example sodium, potassium, lithium), am- 
monium or substituted-ammonium cation. Specific examples of substituted ammonium 
15 cations include: methyl-, dimethyl-, and trimethyi- ammonium cations and quaternary ~15 
ammonium cations such as tetramethyl-ammonium and dimethyl piperidinium cations 
and those derived from alkyiamines such as ethyiamine, diethyl amine, triethylamine and 
mixtures thereof . 

Specific examples of beta-acyioxy-alkane- 1 -sulphonates, or alternatively 2-acyioxy- 

20 alkane-l-sulphonates, useful herein include the sodium salt of 2-acetoxy-trickcane-l- 20 
sulphonic acid; the potassium salt of 2-propionyloxy-tetradecane-l-^phonic acid; the 
lithium salt of 2-butanDyloocy-tetradecane-l-sulphonic acid ; the sodium salt of 2-pentan^ 
oyloxy-pmtadecane-l-sulphonic acid; the sodium salt of 2^cetaxy-hexadecaiie-l- 
sulphonic add; the potassium salt of 2-octanoyloxytetradecane-l-«ulphonic acid; the 

25 sodium salt of 2-acetoxy-heptadecane- l-sulphonic acid; the Ktibaum salt of 2-acetoixy- 25 
octadecane-1-sulphotiic add; the potassium salt of 2-acetoxy-nonadecane-l-sulphomc 
acid; the sodium salt of 2-acetoxy-uncosane-l-sulphonic add; the sodium salt of 2- 
propionyloxy-docosane- 1 -sul phonic add; the isomers thereof. 

Preferred beta-dcyloxy-alkane-l-sulphoiiate salts herein are the alkali metal salts 

30 of beta-acetoxy-alkane- 1-sulphonic adds corresponding to the above formula wherem 30 
R x is an alkyl having from 12 to 16 carbon atoms; these salts being preferred because 
of their excellent cleaning properties and ready availability. 

Typical examples of the above described beta-aceroxy alkane-sulphonates are 
described in the literature: Belgium Patent 650,323 discloses the preparation of 

35 certain 2-acyloxy alkanesulphondc acids. Similarly, U.S. Patents 2,094,451 (Guenther 35 
et al) and 2,086,215 (DeGroote) disdose certain salts of beta-acetoxy alkanesulphonic 
adds. 

Another preferred class of anionic detergent compounds herein, both by virtue of 
superior cleaning properties and low sensitivity to water hardness (Ca-f* 4- and Mg+ + 
40 ions) are the alkylated or-sulyphocaaboxylates, containing from 10 to 23 carbon atoms 40 
and having the formula 

? 

R-CH-C -OR* 

wherein R is C 8 to alkyl, M is a water-soluble cation as hereinbefore disdosed, 
preferably a sodium ion., and R' is a Q — C< alkyl, eg., methyl, ethyl, propyl and 
45 butyl. These compounds are prepared by the esterification of ^sulphonated carboxylic 45 
adds, which are commercially available, using standard techniques. Specific examples 
of the alkylated a-sulphocarboxylates preferred for use herein indude: 

Ammonium methyl-^-stilphopalrnitate, 
Triethanolammonium ethyl^-sulphostearate, 
50 sodium methyWsulphopalmitate, 50 

sodium ethyl^sulphopalmitate, 
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sodium butyl-a-sulphostearate, 
potassium methyl-tt-sulpholauratse, 
lithium ntethyl-e-stilpholaurate, 

as well as mixtures thereof. 
5 A preferred class of anionic organic detergents are the 5-alkyloxy alkanc sulphon- 

ates. These compounds have the following formula: 

Oe>H 

I I 

11^ 
H H 

where Rj is a straight chain alkyl group having from 6 to 20 carbon atoms, R 2 is a 
lower alkyl group having from 1 (preferred) to 3 carbon atoms, and M is a water- 
10 soluble capon as hereinbefore described. 

Specific examples of 0-alkyloxy alkane sulfonates, or alternatively 2-alkyIoxy- 
alkanesl-sulphonates, having low hardness (calcium ion) sensitivity useful herein to 
provide superior cleaning levels under household washing conditions include: 
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15 sodium 2-methoxytridecanesulphoriate, 15 

potassium 2-ethoKytetiudecylsulphorjate, 

sodium 2-isopropoxyhexadecylsulphonate, 

lithium 2-t-butoxytetradecylsulphonate, 

sodium ^-rhethoxyoctadecylsulphonate, and 
20 ammonium jS-n-propoxydodiecylsulphooate^ 20 

Other synthetic anionic detergents useful herein are alkyl ether sulphates. These 
materials have the formula RO(C2H 4 0) x S0 3 M wherein R is alkyl or alkeayi having 
from 10 to 20 carbon atoms, x is from 1 to 30, and M is a water-soluble cation as 
defined hereinbefore. The alkyl ether sulphates useful in the present invention are 

25 condensation products of ethylene oxide and monohydric alcohols having from 10 to 20 25 
carbon atoms. Preferably, R has 12 to 18 carbon atoms. The alcohols can be derived 
from fats, for example, coconut oil or tallow, or can be synthetic Lauryi alcohol and 
straight chain alcohols derived from tallow are preferred herein. Such alcohols are 
reacted with from 1 to 30, and especially 6, molar proportions of ethylene oxide and 
the resulting mixture of molecular species, having, for example, an average of 6 moles 30 
of ethylene oxide per mole of alcohol, is sulphated and neutralized. 

Specific ^ examples of alkyl ether sulphates of the present invention are: sodium 
coconut alkyl ethylene glycol ether sulphate;, lithium tallow alkyl Methylene glycol 
ether sulphate; and sodium tallow alkyl hexaoxyethyiene sulphate. 

35 Preferred herein for reasons of excellent cleaning properties and ready availability 35 

are the alkali metal coconut- and tallow-alkyi oxyethylene ether sulphates having an 
average of from 1 to 10 oxyethylene moieties. The alkyl ether sulphates of the present 
invention are known compounds and are described in U.S. Patent 3,332,876 to Walker. 
Additional examples of anionic non-soap synthetic detergents which come within 

40 the terms of the present invention are the reaction product of fatty acids esterified wiah 40 
tsethionic acid and neutralized with sodium hydroxide where, for example, the fatty 
acicfc are derived from coconut oil; sodium or potassium salts of fatty add amides of 
methyl taunde in which the fatty adds, for example, are derived from coconut oil. 
Other anionic synthetic detergents of this variety are set forth in United States 

45 Patents 2,486,921; 2,486,922; and 2,396,278. " 45 
Additional examples of anionic, non-soap, synthetic detergents, which come within 
the terms of the present invention, are the compounds which contain two anionic func- 
tional groups. These are referred to as di-anionic detergents. Suitable di-anionic deter- 
gents are the dfeulphonates, disulphates, or mixtures thereof which may be represented 

ov by the following formulae: 50 

R(S0 3 ) 2 M 2 , R(S0 4 ) a M 2 , R(S0 3 ) (S0 4 )M„ 

where R is an acydic aliphatic hydrocarbyl group having 15 to 20 carbon atoms and M 
is a water-solubilizing cation, for example, theC l5 to C 40 disodium 1,2-alkyldisulphates, 
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Qs to C 2o dipotassium 1,2-aJkyldisiuphonates or disulphates, disodium 1,9-hexadecyI 
disulphates, Q 5 to C 2 * disodium- 1,2-dkyldisulphonateSj disodium 1,9-stearyldisulphates 
and 6,10-omdecyldisulphates. 

The aliphatic portion of the disulphates or disulphonates is generally substantially 
linear, thereby imparting desirable biodegradable properties to the detergent com- 5 
pound. 

The water-solubflizirig cations include the customary cations known ini the detergent 
art, i.e., the alkali metals, and the ammonium cations, as well as other metals in group 
IIA, IIB, IIIA, IVA and IVB of the Periodic Table except for boron. The preferred 
water-solubilizing cations are sodium or potassium. These dianionic detergents are 10 
more fully described in British Letters Patent 1,151,392. 

Still other anionic synthetic detergents include the class designated as sucrinarnaces. 
This class includes such surface active agents as disodium N-octadecylsulphosucdna-- 
mate: tetrasodium NT- ( l,2-dicarboxyethyl)-N-ocmdecylsulpho-succina cfiamyl ester 
15 of sodium sulphosuccinic acid: dihexyl ester of sodium sulphosuccinic acid: dioctyl esters 15 
of sodium sulphosuccinic acid. 

Other suitable anionic detergents utilizable herein are olefin sulphonates having 
from 12 to 24 carbon atoms. The term "olefin sulphonates" is used herein to mean 
compounds that can be produced by the sulphonation of ^-olefins by means of uracom- 
20 plexed sulphur trioxide, followed by neutralization of the acid reaction mixture in com- 20 
ditions such that any sultones which have been formed fa the reaction are hydrolyzed ~ 
to give the corresponding hydroxy-alkane-sulphonates. The sulphur trioxide can be 
liquid or gaseous, and is usually, but not necessarily, diluted by inert diluents, for 
example by liquid S0 2 or chlorinated hydrocarbons, when used in the liquid form, 
25 for example by air, nitrogen or gaseous S0 2 , when used in the gaseous form. k 25 

The ^-olefins from which the olefin sulphonates are derived are monoKsJefins 
having 12 to 24 carbon atoms, preferably 14 to 16 carbon atoms. Preferably, they 
are straight chain olefins. Examples of suitable 1-olefins include 1-dodecene: l-tetra^ 
decene: 1-hexadecene: 1-octadecene: 1-eicosene and 1-tetracosene. 
30 In addition to the true alkene sulphonates and a proportion of hydroxy-alkane- 30 

sulphonates, the olefin sulphonates can contain minor amounts of other materials, such 
as alkene disulphonates depending upon the reaction conditions, proportion of reactants, 
the nature of the starting olefins and impurities in the olefin stock and side reactions 
during the sulphonation process. 
35 A specific anionic detergent which has also been found excellent for use in the 35 

present invention is described more fully in the U.S. Patent 3,332,880 of Phillip F. 
Pflaumer and Adrian Kessler. 

Of all me above-described types of anionic surfactants, preferred coinpounds h> 
elude sodium linear alkyl benzene sulphonate wherein' the alkyl chain averages from 
4U about 10 to 18, more preferably about 12, carbon atoms in length, sodium tallow aikyi 40 
sulphate, 2-acetoxy-tridecane- 1-sulphonic acid; sodium methyl^sulphc^dmitate; 
sodium £-memoxyoradecylsulphanaae; sodium coconut alkyl ethylene glycol ether 
sulphonate; the sodium salt of the sulphuric acid ester of the reaction product of one 
mole _of tallow alcohol and three moles of ethylene oxide; and mixtures thereof. 

45 Ampholyte Synthetic Detergents. d , 

^pholytic synthetic detergents can be broadly described as derivatives of aliphatic 
or aliphatic derivatives of heterocyclic secondary and tertiary amines in which the 
aliphatic radical may be straight chain or branched and wherein one of the aliphatic 
substituents contains from about 8 to 18 carbon atoms and at least one contains an 

50 anionic water-solubilizing group, for example, carboxy, sulphonate, sulphato. Examples sn 
of compounds falling within this definition are: sodium 3-(dodecylamino)-prop^ 
sodium 3-(dodecylamino) propane- 1- sulphonate, sodium 2-(dodecylamino) ethyl 
sulphate, sodium 2- ( dirriethylamino ) octadecanoate, disodium 3-(N-carboxymethyldo~ 
decylamino)-propane-l-sulphonate, disodium cctadecylinimodiazetate, sodium 1- 

55 carlxjxyme^ and sodium N,N-bis(2-hydroxyemyl)-2-sulrjhat3o- 

3Klodecoxypropylamine. Sodium 3-(dodecylamino)propan^^^ is preferred. 

Ztoitterionic Synthetic Detergents. 
Zwitterionic surfactants can be broadly described as derivatives of secondary and 
ternary amines, derivatives of heterocyclic secondary and tertiary amines, or derivatives 
of quaternary ammonium, quaternary phosphonium or tertiary sulphonium compounds- 60 
The cationic atom in the quaternary compound can be part of a heterocyclic ring. In . 
all of these compounds there is at least one aliphatic group, straight chain or branched; 
containing from 3 to 18 carbon atoms and at least one aliphatic substituent containing 



an anionic water-solubilizing group, for example, carboxy, sulphonate, sulpfaato, phos- 
phato, or phosphono. Examples of various classes of zwitterionic surfactants operable 
herein are described as follows: 

1. Compounds corresponding to the general formula 

wherein Rj is alkyi, alkenyi or a hydroxyalkyl containing from 8 to 18 carbon atoms and 
confining if desired up to about 10 ethylene oxide moieties and/or a glyceryl 
moiety, Y, is nitrogen, phosphorus or sulphur, R 2 is alkyl or rnooohydroxyalkyi con- 
taining 1 to 3 carbon atoms"; x is 1 when Y x is S, 2 when Y x is N or P; w alkylene 

10 or hydroxyalkylene amtaining from 1 to 5 carbon atoms; and Z is a carboxy, sulphonate, io 
sulphate, phosphate or phosphorate group 

Examples of this class of zwitterionic surfactants include: 3~(N^^iimethyl-N- 
hex^ecylammonio)-propane-l-s^phonate; 3- (N^imethyl-N-^^ 
hydroxypropane - 1 - sulphonate; 2 - (N,N - dimethyl - N - dodecylammondo acetate; 

15 — 3 - (N,N - dimethyl - N - dodecylammonio) propionate; 2 - (N;N - dimethyl - N- 15 - 
octadecylammonio ) ethane - 1 - sulphate$-3 - (P>P ~. dimethyl - P - dodecylphosphonia)- 
propane - 1 - sulphonate; 2 - (S - methyl - S - tetra - hexadecylsdphonio)ethane - 1- 
sulphonate; 3 - (S - methyl - S - dodecylsulphonio)propionate; 4 - (S - methyl - S- 
tetra - decylsuIphonio)butyrate; 3 - (N,N - dimethyl - N - 4 - dodecenylamnxxnio)- 

zu propane - 1 - sulphonate; 3 - (N,N - dimethyl -N-2- diethxjxyhexadecylanmiocHo) - 20 
propane - 1 - phosphate; and 3 - (N,N - dimethyl - N - 4 - glyceryldodecylammonio) - 
propionate. 

Preferred compounds of this class from a commercial standpoint are 3 - (N,N- 
dimethyl - N - hexadecylammonio) - 2 - hydroxypropane - 1 - sulphonate; 3 - (NJNT- 

25 dimethyl - N - alkylammonio) - 2 - hydroxypropane - 1 - sulphooatn, the alkyl group 25 
being derived from tallow fatty alcohol; 3 - (N,N - dimethyl - N - hexadecylammonio)- 
propane - 1 - sulphonate; 3 - N,N - dimethyl - N - tetiaa^lamnv)nio)pit3pane - 1- 
sulphonate; 3 - (N,N - dimethyl - N - alkylammonio) - 2 - hydroxypropane - 1- 
sulphonate, me alkyl group being derived from the middle cut of coconut fatty alcohol; 

30 3 - (N,N - dimemyldodecylammonda) - 2 - hydroxypropane - 1 - sulphonate; 4- 30 
(N,N - dimethyl - tetradecylammonio)butane - 1 - sulphonate; 4(N,N - dimethyl - N- 
hexadecylammonio) butane - 1 - sulphonate; 4 - (N,N - dimethyl - hexadecylan> 
monio)butyrate; 6 - (N,N - dimethyl - N - omdecylammonio)hexanoate; 3 - (N,N~ 
dimethyl - N - dcc^lammonio) - 3 - methyipropane - 1 - sulphonate; and 6 - (N,N- 

35 dimethyl - N - hexadecykmmomo)hexanoata 35 
Means for preparing many of the surfactant compounds of mds class are described 
m U.S. Patents 2,129,264, 2,774,786, 2,813,898, 2,828,332 and 3,529,521 and; 
German Patent 1,018,421. * 

2. Gonuxnmds having the general formula: 

^ - "" 

wherein R, is an alkyl, cydoalkyl, aryl, aralkyl or alkaryl group comaindng from 10 to 
20 carbon atoms; M is a bivalent radical selected from: amanocarbonyl, carbonyl- 
amino, carbonyloxy, aminocarbooylamino, the corresponding thio groupings and sub- 
stituted amino derivatives; Rj and R 8 are alkylene groups containing from 1 to 12 

45 carbon atoms; R s is alkyl or hydroxyalkyl amtaining from 1 to 10 carbon atoms; R T 45 
is selected from R s groups, R<— M—Rr, and — R s COOMe wherein R 4 , R a , R 6 and 
R a are as denned above and Me is a monovalent salt-forming cation. Compounds of this 
type include N,N - bis(oleylamidopropyl) - N - methyl - N - carboxymethylanunoniUim 
betaine; N,N - bis(steaiamidpropyl) - N - methyl - N - carboxymethylamnjondum 

50 betaine; N - (stearamidopropyl) - N. - dimethyl - N - carboxj^nethylammoaium 50 
betaine; N,N - bis(oleylamidopropyl) - N - (2 - hydroxyethyl) - N - carboxymethyl- 
ammonium betaine; and N - N - bis - (steararnid^propyl) - N - (2 - hydraxyemyi)- 
N - caitx>xymemylammonium betaine. Zwitterionic surfactants of this type are pre- 
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^l^clf 0 ^^,.^ ? lcth .^ is d «cribed in U.S. Patent 3,265,719 and German 
Auslegerschrift (Published Specification) 1,018,421. 
3 . Compounds having die general formula : 

JVCH-CCH^-CH-Scf 
lU 

5 ™!^3 9 I. 311 ^ • gI S up ' Rl » * a M^gem atom or an alkyl group, the total 5 
number of carbon atoms in R 9 and R l0 being from 8 to 16 and 

N® 
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■ ^ff^M ^pary ammomo group in which each group R u , R 12 and R 13 is an 
alkyl or hydroxyalkyl group or the groups R n , R 12 and R 13 are conjoined in a becero- 
.cyclic ring and n k 1 or 2. Examples of suitable zwrnerioamc surfactants of this type in 
include the y and 8 hexadecylpyridino sulphobetaines, the y and 8 hexadecyl y-picoh^o 
s^p^obetaanes, the y and S tetradecyl pyridine sulphobetaines and the hexadecyl tri- ; 
methykmmonio sulphobetaines. Preparation of such zwitterionic surfactants is described 
m published South African patent application] 69 /5788 
15 4 ^ J - 1 ' ■ 
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wherein R u is an alkaiyhnethylene group containing from 8 to 24 carbon atoms in the 
alkyl chain; R J5 is selected from R u groups and alkyl and hydroxyalkyl groups conitain- 
^ om 1 10 J carbon atoms; R„ is alkyl or hydroxyalkyl cootaming from 1 to 7 
20 carton atoms; R, is alkylene or hydroxyalkylene contammg from 1 to 7 carixm aitoms 20 
and Zi is selected from: sulphonate, carboxy and sulphate. Examples of zvritterionie 
surfactants of this type include 3 - (N - dodecylbenzyi - N,N - dimemylammonio)- 

raSL'JL" f^^'f ■ i N r L dod «fylb«>2yl - N,N - dimemylammonio)bufane- 
1-s^phonate; 3 - (N - hexadecylbenzyl - N,N - dimemylammonio) propane . 1- 

25 f^f 11 ^? 5 3 *, ( £ - T dod ecylben2yl - N,N - uimemylanimoma)propi^te!T . (N- 25 
hexadecylbenzyl - N,N - dimethylammonio)butyrate; 3 - (N - teiradecylbenzvd r NiN- 
dimemylaminOTio)propane - 1 - sulphate; 3 - (N - dodecylbenzyl - N,N - dimethvl- 
~ " ^ST 0) " 2 %M«*ypropane - 1 - sulphonate; 3 - [N,N - dtf dodecylbenzyi) - N- 
methyUunmonio propane - 1 - sulphonate; 4 - [N.N - di(hexadecyIbenzylV - N- 

30 methyIammonio]buryrate; and 3 - ( [N,N - dKtetradecylbenzyl) - N - n^ylammonio] 30 
2^ydroKypropane-l-sulphonate. ' ' J 

A~3^^ ia $% surfactants of this type as well as methods for their preparation ate 
mSS? m ^ 2,697,116; 2,697,656 2 > 669 ' 991 cSan Pate* 

35 5. Compounds having the general formula 1 : 

R^oS ^li^^^T 1 ' y*»»tyl*«J* or alkenylphenyl group containing from 
8 to 20 carbon atoms, in the alkyl, cycloalkyl or alkenyl moiety ; R l9 andXTare each 
aliphatic groups containing from 1 to 5 carbon atoms; rT^R„ are each 
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atoms, hydroxy! groups or aliphatic groups containing from 1 to 3 carbon atoms and 
R23 is an alkylene group containing from 2 to 4 carbon atoms. 

Examples of zwitterionic surfactants of this type include 3-(N-dodecylphenyl- 
N,N - dimethylammonio) propane - 1 - sulphonate; 4 - (N - hexadecylphenyl - N,N- 

5 dirnethyl)butane - 1 - sulphonate; 3 - (N - tetradecylphenyl - N,N - dimethyl- 5 

ammonio) - 3,3 - dimethylpropane - 1 - sulphonate and 3 - (N - dodecylphenyl - N,N- 
dimethylammonio) - 3 - hydroxypropane - 1 - sulphonate, Compounds of this type are 
described more fully in British Patents 970,883 and 1,046,252. 

Of all the above-described types of zwitterionic surfactants, preferred compounds 

10 include: 3(N,N - dimethyl - N - alkylarnmonio) - propone - 1 - sulphonate and 3- 10 

(N,N - dimethyl - N - alkylarnmonio) - 2 - hydroxypropane - 1 - sulphonate wherein 
in both compounds the alkyl group averages 14.8 carbon atoms in length; 3(N,N- 
dimethyl - N - hexadecylammonio) - propane - 1 - sulphonate; 3(N,N - dimethyi- 
N - hexadecylammonio) - 2 - hydroxypropane - 1 - sulphonate; 3 - (N - dodecyl- 

15 benzyl - N,N - dimethylammonia) - propane - 1 - sdphonate; (N - dodecylbenzyl- 15 
N,N - dimethylammonio) acetate ; 3 - (N - dodecylbenzyl - N,N - dimethylammonio) - 
propionate; 6 - (N - dodecylbenzyi - N,N - dimemylammomo)hexaric^ and (N,N- 
dimethyl - N ) hexadecylammonio) acetate. 

Builder Salts. 

20 The detergent compositions of the present invention contain, as an essential com- 20 

ponent, a polyanionic detergent builder salt. In the present OTrafxjsrtions these water- 
soluble builder salts serve to maintain the pH of the laundry solution in the range of 
from 7 to 12, preferably from 8 to 11. Furthermore, these builder salts enhance the 
fabric cleaning performance of the overall compositions while: at the same time serve 

25 to suspend particulate soil released from the surface of the fabrics and prevent its 25 
redeposition on the fabric surfaces. Surprisingly, although the detergency builder salts 
serve to suspend clay soils of the kaoiinite and illite types and prevent their redeposi- 
tion on fabrics, they do not appear to interfere with the deposition on fabric surfaces 
of the smectite-type clay softeners used herein. Furthermore, these poiyanionic builder 

30 salts have been found to cause the smectite-type clays present in the granular detergent 30 
formulations of the invention to be readily and homogeneously dispersed throughout 
the aqueous laundering medium with a mimtmim of agitation. The homogeneity of 
the clay dispersion is necessary for the clay to function effectively as a fabric softener, 
while the ready dispensability allows granular detergent compositions to be formulated 

35 Suitable detergent builder salts useful herein can be of the poiy-valent inorganic 35 

and poly-valent organic types, or mixtures thereof. Non-limiting examples of suitable 
water-soluble, inorganic detergent builder salts include the alkali metal carbonates, 
borates, phosphates, polyphosphates, tripolyphosphates, bicarbonates, and sulphates. 
Specific examples of such salts include the sodium and potassium tetraborates, per- 

40 borates, bicarbonates, carbonates, tripolyphosphates, orthophosphates and hexametar 40 
phosphates. 

Examples of suitable organic alkaline detergency builder salts are: (1) water- 
soluble amino polyacetates, for example, sodium and potassium ethylened in mine terras 
acetates, nitrilotriacetates and N- (2iy droxyethyl ) mModiacetates ; (2) water-soiuble 
45 salts of phytic acid, for example, sodium and potassium phytates; (3) water-soluble 45 
polyphosphonates, including, sodium, potassium and lithium salts of ethane- 1-hydroxy- 
1,1-diphosphonic acid; sodium, potassium and lithium salts of rnetlrylenediphosphonic 
acid. 

Additional organic builder salts useful herein include the polycarboxylate materials 
50 described in U.S. Patent 2,264,103, including the water-soluble alkali metal salts of 50 
mellitic acid. The water-soluble salts of polycarboxylate polymers and cor^lymers such 
as are described in U.S. Patent 3,308,067, are also suitable for use herein. It is to be 
understood that while the alkali metal salts of the foregoing inorganic and organic poly- 
valent anionic builder salts are preferred for use herein from an economic standpoint, 
55 the ammonium, alkanolammomum, for example triemanolanimonmm ad diethanol- 55 
ammonium, water-soluble salts of any of the foregoing builder anions are useful 
herein. 

Mixtures of organic and/or inorganic builders can be used herein. One such 
mixture of builders is disclosed in Canadian Patent 755,038, for example, a ternary 
60 mixture of sodium tripolyphosphate, trisodium rirtrilotriacetate and trisodium ethane-1- 60 
hydroxy-ljl-diphosphonate. 

While any of the foregoing alkaline poly-anionic builder materials are useful 
herein, sodium tripolyphosphate, sodium mtrilotriacetate, sodium mellitate, sodium 
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dtrate and sodium carbonate are preferred herein for this builder use. Sodium trtV 
polyphosphate is especially preferred herein as a builder both because of its detergency 
builder activity and its ability to disperse homogeneously and quickly the smectite 
clays throughout the aqueous laundry media without interfering with clay deposition 
on the fabric surface. Sodium tripolyphosphate is also especially effective for suspending 5 
illite and kaolinite day soils and retarding their redepositioo ani the fabric surface. 

The detergent builders are used at concentrations of from 10%. to 60%, preferably 
from 20% to 50% by weight of the detergent compositions of this invention. 

Clay Compounds, 

The third essential component of the present compositions consists of particular 10 
smectite day materials to provide fabric softening concurrently with fabric deansmg. 
These smectite clays are present in the detergent compositions in amounts from 1% to 
50%, preferably from 5% to 15% by weight of die total compositions. 

The clay minerals used to provide the softening properties of the instant composi- 
15 tions can be described as expandable, three-layer clays i.e., alumino- silicates and 15 
magnesium silicates, having an ion exchange capadty of at least 50 meq/100 g. of 
day. The term "expandable" as used to describe clays relates to the ability of the 
layered clay structure to be swollen or expanded, on contact with water. The three- 
layer expandable clays used herein are those materials classified geodogkaJly as 

20 smectites. _ L 20 

There are two distinct d asses of smectite-type days: in the first, aluminium oxide 
is present in die silicate crystal lattice; in the second class of smectites, magnesium 
oxide is present in the silicate crystal lattice. The general formulae of these smectites 
are A 2 (Si 2 0 3 ) 2 (OH) 2 and Mg3(Si 2 O a ) 2 (OH) 2 , for the aluminium and magnesium oxide 
25 type day, respectively. It is to be recognized that the range of the water or hydration] 25 
in the above formulas can vary with the processing to which the day has been 
subjected. This is immaterial to the use of the smectite days in the present invention] 
in that the expandable characteristics of the hydrated clays are dictated by the silicate 
lattice structure. Furthermore, atom substitution by iron and magnesium can o trur 
30 within the crystal lattice of the smectites, while metal cations such as Na>-h, Cai+ 4-, 30 
as well as H-f , can be co-present ini the water of hydration to provide dectrical neutral- 
ity. Except as mentioned below, such cation substitutions are immaterial to the use 
of the clays herein since die desirable physical properties of the clays are not sub- 
stantially altered thereby. 

35 The three-layer, expandable ahmuno-silicates useful herein are further character- 35 

ized by a dioctahedral crystal lattice, while the expandable three-layer magnesium 
silicates have a trioctahedral crystal lattice. 

As noted hereinabove, the clays employed in the compositions of this invention 
contain catiomc counterions such as protons, sodium ions, potassium ions, calcium ions 

40 and magnesium ions. It is customary to distinguish between clays on the basis of one 40 
cation predominantly or exclusively absorbed. For example, a sodium clay is one in 
which the absorbed cation is predominantly sodium. Such absorbed cations can 
become involved in exchange reactions with cations present in aqueous solutions. A 
typical exchange reaction involving a smectite-type clay is expressed by the following 

45 equation: - ... * ^ 

smectite day (Na) +NH 4 0H*=*smectite day (NH 4 ) -h NaOH 

Since the foregoing equilibrium reaction, one equivalent weight of ammonium son 
replaces an equivalent weight of sodium, it is customary to measure exchange capacity 
(sometimes termed "base exchange capacity") in terms of rnffiequivalents per 100 g. 

50 of clay (meq./lOOg.). The cation exchange capadty of clays can be measured m SO 
several ways, including by dectrodialysis, by exchange with ammonium ion followed 
by titration or by a methylene blue procedure, all as fully set forth in Grhnshaw, 
"The Chemistry and Physics of Clays", pp. 264—265, Interscience (1971). The 
cation exchange capadty of a clay mineral relates to such factors as the expandable 

55 properties of the clay, the charge of the day, which, in turn, is determined at least in 55 
part by the lattice stnicturd The ion exchange capacity of clays varies widely in the 
range from about 2 meq/100 g. for kaodinites to about 150 meq/100 g., and greater, 
for certain days of the montmorilhonite variety. Illite clays have an son exchange 
capacity somewhere in the lower portion of die range, i.e., about 26 meq/100 g. fox an 

w average illite day. # 60 
It has been determined that illite and kaolinite clays, with their relatively low ion 
exchange capacities, are not useful in the instant compositions. Indeed, such illite and 
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^ s ,5P n ? Dtut ? a major component of clay soils and, as noted above, are 
removed from fabric surfaces by means of the instant compositions. However, smectites, 
sucn as nontromte, having an ion exchange capacity of approximately 50 meq/100 e 
saponite, which has an ion exchange capacity of around 70 meq/100 g., and mononoril- 
lomte, which has an ion exchange capacity greater than 70 meq/100 g., have 5 
been found to be useful in the compositions of die invention in that they are deposited 
on the fabrics to provide the desired softening benefits. Accordingly, day minerals 
useful herein can be characterized as expandable, three-layer smectite-type days 

10n exchan g e capacity of at least about 50 meq/100 g. 
c^J^ 1 / ^ mtend . in ,f to , te limited ^ theory, it appears mat the advantageous 10 
softening (and potentially dye scavenging), benefits of the instant compositions are 
ascnbaWeto die physical characteristics and ion exchange properties of the days used 
tterero. That is to say, experiments have shown that non-expandable days such as 
the kaolimtes and the Mites, which are both classes of days having ion exchange 
capacities bdow 50 meq/100 g., do not provide the beneficial aspects of thedays 15 
employed in the present compositions. Furthermore, the unique physical and electro- 
chemical properties of the smectite clays apparently cause their interaction with, and 
dispersion by, the poly-amonic builder salts used in the present compositions. Thus, 
it has now been found that, rather than agglomerating to form viscous gels when 
contacted by water, the smectite days used herein can be added to aqueous laundry 20 
~~ ^ TJ^,? 311 - compositions containing poly-anionic detergency builders of the type - 
disclosed herein to yield homogeneous, stable clay suspensions- The problems of gdline 
and agglomeration usually encountered when smectite clays are added to aqueous 
25 ^ m ?f£ f0m l are alleviated by the presence of the builder. Apparently, the 
25 neganve electrical charges on the builder anions serve to repulse the dafparrides, 25 

fl^eby providmg the desired homogeneous day dispersion and preventing aggWra- 
^JJrT" thc J rt ? son . for advantageous co-action of the detergency bunder and 
smectite clays used herein the combination of the poly-anionic ctoergency builders 
Z * 1^*^}*' ^-lay". dioctahedral duminoQlicates and expijdabte, three- 
^J^Slr 81 magnesium silicates provides a means whereby suchanectite clays 30 
can be added to a surfactant-confining media in solid form to provide the homo- 
geneous clay dispersion required for effective fabric softening. 

o , X^?^ days used in the compositions herein are aU commercially available. 
«^™;, ^ ^ * OT 2?™^ montmoriUonite, volchonskoite, nontromte; hectorite, 

^. The days herein are available under various trad^Sfe 35 

exampte^ Thixogel No 1 and Gdwhite GP from Georgia Kaolin Co., ElizSTke^ 

R^WT^ BC - ^t da Z. N<x 325 > Americl SotslSSmS 
Kn^if*^^ H4 l°' International Minerals and Chemiilsj and W 
S^J^FS! ?' T . Vanderbflt It is to be recognized that Lch srneS 

^™ m T±, 0bta - UKd , Und< ?. mc fore S° in g tradenames can comprise niixturesrftiw 40 
for^herehT ^mafttesmectite^aieiS 
While any of m e smectite-type clays having a cation exchange capadty of at least 
45 £ SOmeq/lOOg^are useful herein, certain days are preferred. Fo?S»£ S 

° a ?- extremd y white tana * smectite clay and is therefore preferred who, 45 
formulating white granular detergent compositions. Voiday BC, wMcb T a^aneS 
EEL^/jr^ « m,Jumn g at least 3% of iron (expressed as FejOj) 1 tteSS 
latdce, and which has a very high ion exchange capadty, is one of the mosTefiSt 
50 7^T e rJ^J 0T ^ «?mP«^ns and^preferred fri^melLSS 

iTtfir^ O? .me other hand, certain smectite days marketed undeVme 50 
name Tientonite' are sufficiendy contaminated by other silicate minerals that their 
im exchange capacty falls bdow the requisite, range, and such days are of nTusefc 
the compositions of this invention. 

55 <™ J^™ 1 ?^ day for "* herein can be selected by virtue of the fact that 

f ™v fS*" ^ i 4A ^^on pattern. This characteristic p^nTcK 55 

m t «^ measurements performed in the mW noted 

^? P^ ldes a basis for sdecting particular smectite-type minerals for use inAe 
granular detergent compositions disdosed herein. 



_ Optional Components. 

used S^^r^^^ ^ ^° ^ materfals commonly 60 

w.^JTi ^P 0 * J0ns - For example, various soil-suspending agents such as caiboxy- 
^-^^ cotton inhibitors, dyer, fillers suchas sodium sulphate andS 

Sil^ m l SUd i b00st£ ? suds depressants, germiddes, aoti-tanfching ag5 
pll adjusting agents such as sodium sfl care. m-nrJZ ♦WTi.t.,. * 7> !r» 
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art for use in detergent compositions, can also be employed hereim Bound water can 
also be present in said detergent compositions. 

The day-containing detergent compositions of this invention are in granular form 
lbs compositions can be prepared by simply admixing the appropriate ingredients in 

:> dry form. The compositions are then added to water to provide a laundering liquor 5 
cOTtamuig the instant compositions to the extent of from 0.02% to 2% by weight 
Soiled fabrics are added to the foundering liquor and cleansed in the usual manner The 
effective amount of the detergent compositions to be used will depend to an extent on 
uie weight of domes being laundered and their degree of soiling. Aqueous laundering 

1U baths containing said compositions provide adequate cleaning and softening benefits* 10 
with soiled fabrics, especially cotton and cotton/polyester blends. The suspended day 
material found m the laundering liquor also serves to absorb fugitive dye in solution, 
thereby reducing or inhibiting dye transfer. 

The granular built detergent compositions and the fabric laundering and soften- 

° ing process of the present invention are illustrated by the following examples. Desized 15 
cotton teny washcloths were washed in aqueous solutions having dissolved thereto 
various day-containing built granular detergent compositions of this invention, Soft- 
ness of the terry swatches so washed was compared with the softness of terry swatches 
washed in an equivalent concentration of the same built granular detergent without the 

20 day, as well as with the softness of terry swatches washed in this same no-clay deter- 20 
gent solution followed by rinsing in water containing a commercially available fabric 
softener, Downy. Composition and solution concentrations acre described in Table I 
below. 

The terry swatches were washed for 10 minutes in a minature agitator contaunnz 

25 two gallons of washing liquor at 120° F. and 7 gr/gal. artificial hardness. The swatches' 25 

comprised 4 / by weight of the washing liquor. After washing, the swatches were spun 

dry and rinsed with two gallons of water at 120° F. and 7 grains/gallon artificial 

hardness. Swatches were then dried in a conventional electric dryer 

t Aft ^ seve ? 1 tteatment cydes, the test and control swatches were graded tacoMy 

30 for softness by a panel of three to five judges making paired comparisons of A 30 

swatches. Graders assigned an integer grade of from 0 to 4 on a linear scale to the 

softer treatments each pan-, assigning the higher grades to appending larger 

ttfferences m softness. The data obtained were analyzed statistically to obtain mean 

softness grades (panel score units) for each treatment and a statistical estimate of 

^LL^ a S miicaait 4*5™* (LSD) at the 95% confidence levd. Results of the 35 
softening tests appear in Table I. 



TABLE I 



J Composition No. 


Component~Wt. %J 


1 


2 


3 


4 


5 


6 


Anionic Surfactant* 16.8 


16.8 


16.8 


15.3 


8.4 


16.8 


ouuium uipoiy— 
phosphate 


32,9 


32.9 


32.9 


45.0 


24.7 


49.5 


Sodium Silicate 


5.9 


s 0 




5.37 


2.9 


5.9 


Sodium Sulphate 


19.6 


29.6 


29.6 


12.8 


7.0 


14.1 


Miscellaneous 
minors 


fN/4.1 


^4.1 


/*/4.1 


✓n/2.8 


^1.6 


/*/3.1 


Gelwhite GP** 


10.0 












Volclay BC***_ 




-- 




9.1 _ 


50.0 ~ 


- 


Moisture 


Balance 


Balance 


Balance 


Balance 


Balance 


Balance 


Solution Concen- 
tration (wt %) 
of Composition 


0.104 


0.104 


0.104 


0.11 


0.20 


0.104 


Solution pH 


9.2 


9.2 


9.2 


93 


9.3 


9.2 


Rinse 


Water 


Water 


Downy 
(0.07% wt.) 


Water 


Water 


Water 


Number of Cycles 


4 


4 


4 


2 


2 


2 


Mean Softness 
Grade 

(Panel Score 
Units) 


0.8 


-2.1 


0.2 


-0.5 


1.7 


-2.6 


Least Significant 
Difference (LSD) 




0.9 




1.0 



» *.**.x ioiw vi awuiuiu taiiow aijtyi suipnaie ana soaium linear 
alkyl benzene sulphonate wherein the alkyl chain of the sulphonate averages 11.8 
carbon atoms in length. 
** A commercially-available sodium montmorillonite clay having an ion-exchange 
capacity of about 100 meq./lOO g. 
*** A commercially-available sodium montmorillonite clay having an ion-exchange 
capacity of about 85-100 meq./lOO g. 
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It can be seen from Table I that Compositions 1, 4 and 5 of the present invention 
provicte sortenuig benefits superior to built detergent formuJatioos coomining no clay 
softening agents and softening benefits comparable to those obtained with a com- 
mercial fabric softening rinse additive. 

Qmipositions 1, 4 and 5 of the present invention also provide excellent deanrng 
and detergency when employed in washing solutions at the specified concentrations. 

Substantially similar detergency and softening results were obtained when the 
amomc surfactant mixture in Composition 1, 4 or 5 (Table I) was replaced with an 
equivalent amount of 2-acrtoxy-tridecarie-l^phoTiic acid; sodium methyl-o-sulpho- 
palmftate; sodium ^-methoxyoctadecyisulrAcmate; sodium coconut alkyl ethylene glycol 
ether sulphonate or the sodium salt of the sulphuric acid ester of the reaction product 
of one mole of tallow fatty alcohol and three moles of ethylene oxide. 

Substantially similar detergency and softening were obtained when the amomc 
wrfectant mature in Composition 1, 4 or 5 (Table I) was replaced by an equivalent 
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amount of 3(N^I-dimeth y l-N-alkykmmonio)-propan J e-l-sulphonate or 3(N^-di- 
methyl-N-aJkyIammonia)-2-hydroxypropane-l-sulphonate wherein in bath compounds 
the alkyl group averages 14.8 carbon atoms in length; 3 (N,N-dimethyl-N-hexadecyl- 
ammonio) - propane - 1 - sulphonate; 3(N,N - dimethyl - N - hexadecylammonb)- 
5 2 - hvdroxypropane - 1 - sulphonate; 3 -.(N - dodecylbenzyl - N,N - dimethyl- 

ammonio) - propane - 1 - sulphonate; (N - dodecylbenzyl - N,N - dimemylamnionio)- 
acetate; 3 - (N - dodecylbenzyl - N,N - dimemylammonio)propionate; 6 - (N- 
dodecylbenzyl - N,N - dimethylammonio) hexanoate; (N,N - dimethyl - N - hexa- 
decylammomo)-acetete or sodium 3 - (dodecylamino)propane - 1 - sulphonate. 
1U Substantially similar detergency and softening were obtained when the sodium 

^polyphosphate builder in Composition 1, 4 or 5 (Table I) was replaced by an 
equivalent amount of sodium mtrilotriacetate, sodium mellitate, sodium citrate or 
sodium carbonate. 

Substantially similar detergency and softening were obtained when the day 
15 softening agent in Compositions 1, 4 or 5 (Table I) was replaced by an equivalent 

amount .of volchonskoite, nontronite, hectorite or sauconite, all such days havin K an 
ion-exchange capacity greater than 50 meq./lOO g y S 311 

d^r^™^ the J m ?P ected fabnc soaring benefits which the built laundry 
faSfe ^ S mvention P 10 ^ ^ «e other advantages whkhdS 

mvention makes possible. For instance, dye-transfer inhibition, noted aboveTis a 20 

th „ moreover, ±e particiuar class of days described herein which are deposited on 
™dS5 nC% P T lde a so,1 - release benefit. The clays are adsorbed by die fEbtiS 

^dK^ T™^ saa - release ^ " STto 

Lw^ S washings, stains and soils arc more easily removed fronTme 25 

bfSte WIlh a fab ? C which 1128 not Previously tee^po^taTtreZem 
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WHAT WE CLAIM IS:— 

L A granular, built laundry detergent composition comprising: 

( ) ^ WdSht ° f ™ °™ o^-c and/or inorganic detergent 40 

(C> fek^S*^ °j[ age* that is a« opandaWe, 

at least 50 

45 

said composition providing a solution pH of from 7 to 12 »w • 
a concentration of 0.12% by weight dissolved in water at 

< 7noA C ° m ^ siti ? 11 accordin S to claim 1 which contains as component (*\ fmm 
5-20% by weight of one or more synthetic detergent compound! W ^ 

5. A composition according to claim 2, wherein at rnmim*,t /-,\ ™ 
anionic synthetic detergent compounds arep^sent (a) e ^ more 50 

ififfl? T S ? Ae a]£yl sulphate Tf-aamjS™ 1 
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6. A composition according to any one of claims 1 — 5, wherein the anionic deter- 
gent comprises a mixture of sodium tallow alkyl sulphate and sodium linear alkyl 
benzene sulphonate having an avetage of 11.8 carbon atoms in the alkyl group in weight 
ratio 1*22:1. 

7. A composition according to any one of claims 1—6, which contains from 
20 to 50% by weight of one or more organic and/or inorganic detergent builder salts. 

8. A composition according to any one of claims 1 — 7, wherein component (b) is 
selected from: alkali metal carbonates, bicarbonates, borates, phosphates, polyphosphates, 
sulphates- water soluble aminopolyacetates, phytates and poly pbosphocates. 

9. A composition according to any one of claims 1 — 7 wherein component (b) is 
selected from sodium tripolyphosphate, sodium rturilotriacetate, sodium mellitate, 
sodium citrate and sodium carbonate. 

10. A composition according to any one of claims 1 — 9, which contains from 5 
to 15% by weight of the smectite-type clay. 

11. A composition according to any one of claims 1—10 wherein the smectite-type 
clay is selected from montmorillonites, volchoaskoites, nontronites, hectorites, saponites 
and sauconites. 

12. A composition according to claim 1 substantially as described hi the Examples 
herein. 

13. A process for the simultaneous kundering and softening of fabrics, comprising 
contacting said fabrics with an aqueous medium containing from 0.02% by weight to 
2% by weight of a composition m accordance with claims 1 — 12. 

For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
43, Bloomsbury Square, London, WC1A 2RA. 
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